Structural changes in the rat brain after carotid infusions of hyperosmolar solutions: a light microscopic and immunohistochemical study.
A solution of mannitol or urea was infused into the carotid artery of rats to open the blood-brain barrier (BBB) and to find out if such a procedure results in brain injury. Paraformaldehyde-fixed, paraffin-embedded material was available to determine the localization and extent of albumin extravasation by immunochemistry. Other light microscopic and immunocytochemical techniques were applied on consecutive sections to find out if structural damage had occurred. The cerebral cortex, the hippocampus and the basal ganglia of the infused brain hemisphere contained within regions of albumin extravasation scattered, collapsed, acidophilic neurons. In addition, there were multifocal lesions with marked sponginess of the neuropil which contained numerous shrunken, acidophilic neurons and a perifocal astrocytic gliosis. A moderate macrophage infiltration was present in rats with 72 h survival. In conclusion, infusion of hypertonic mannitol or urea into the carotid artery of the rat may result in structural brain damage within regions showing BBB injury. The presence of acidophilic neurons and the macrophage response indicate that some of the brain changes are irreversible.